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[BUB] *«B£© g «Jt4, SMS^W ^ 5 y V UZs*J<Dfc 

wmnatt2 oow^tt, ««3tti^<;watta» i o o 
■graft 2 oow^m^ww^^^v^i^ 

fcfciu fflrgtgiUllIft 2 o offitj{i^-*tgilis-r a £ a t> 

mm& i o o ©m^jtt, ±ig*gis]gS3 o k i & jRirc 
ns*^ Mawi mft 2 0 <om±mmm^.\y^^ 0 
^tv^ca, SM^u-^v^m^i 000^ 
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#H¥ 1 0-32436 



£©±«i|IlHlfS©fflft«#*j^©bi^ffiKg^T 
JJBMTBfMnatt ±f23£±i*I[SIES© P^fc BE«2 n, ± 

[»#* 2 ] wsct i laiRoMfiSMniafc^T, 

±flBIOBBIMB0»om*«::»»**U ±IBSuB±i*MlHlES 

* o i: U ±fSMBiteiil8&om*«-^A^m^^^;VJ: 
D ±f2itu«if iffiH!Sg©fii#{R*§-© fcf- 

* 2 o©A*tt5 2 X^ilWiB*** 5*KR*n« c 
±IBMWBfilHl»0 W*«^fcitrs±|2 2 X*iM«[Hl 

fc*rr *±b 2 xAiifinissoiie** k 2 t-r a t 

b^;Vt (K2/K1) ^bfcSTSS<ii:^!ft®i: 

±iB»i?>'7 mssss, ±isMgiSifii§iB&©W£«^© 
ot:— ^KkfflHttttBHto^-f 5 y^T-y -fe -y h BTtg-r- 
[it )&m 6 ] a»«a 1 mmoyt&mmmcjs^T, 

fc, " 0" W;l/CtSt3SWE?%it5Sipl so 



±IHtf— ^^ttUBJg&amS©^-!' 5 ^T»U -feV b Rial 

ntDtfbL.mtr 0" b^wcta^-ramEfc^a 
iatoA#^5±fais^x-^*g5M-ra7 , 6e^v'X^A 

±mmmmmt& t ±12^**111188© m tea* ± 
immmmm^<Dm±m^m&u^i'^ t> ±^w§i=r 
Kit, ±tmwmmm&<DOiti®ttmmr&w&tt 

wii^± ±mffiwmmm9&cDmt}m^z:igmrrz> t 
[0001] 

at»il55:^{S!Hl£&Stj ; 3 , fefe3M^X^ACM-rao 
[0 0 0 2] 

b, nmmmcomjjm^it, " 1" b^;vi:" o- w 

;v©ffijSflj±^bSi/^fifcbT^Sjf bT, fv'?* 

*^{t^-*tti*bTV^a o tCT\ " 1" ]y^A/(OmS. 

a, A^ L ra^«^©^3iatc<fcoT^{b-rafc 

J6, " 1" ^;b©«J±©Sfb^JSbTb^vHil©MJ± 

o ^ffiffliws 0 g»b#vflaffl«£iiiett, " 1" 



(3) #|fl¥ 1 0-3 2 4 3 6 



a - rsass«jEEffl[k<o'f'jS<o«£E*L*v>ffl[frsiii: 
c © s n « ic w«E* nfc l * v««jt«as©— # © a* 

■^*A^-rscttJ;»3. ^©b^WBK^MffMff;; 
[0 0 0 3] SttLfrvMBM»l§IISfcbTfcJ\ 

# sbbs 60-214128 ^$gfcfea^nrv^o « 

[0 0 0 4] 

C5SW«««PH*b«t3fc-r«Kffl LfrLfttf^ ass© 

©" l" b^lwDM-^tttfj-^&t^c: ttc^So ^© 

IS*. L^v^fl^lHlS&T-^figLfc" 1" U^;Vt" 

0" b--N;l/©f£j£«J±*\ ^©b^WfKrt/kfgjg 20 

[0005] sfc, ^wiiies©^^-^^!^ 

[0 0 0 6] *?|0j§©BWtt. «y^p>s? 

©Ev nns^-sitt-r s c i: 1 35 5 „ 

[0 0 0 7] *SMa©fi&OSWf±, S«fc«j5gT-#S^fi 
[0 0 0 8] 

U ±iatu«iiifg|llES©m*«9^3T«l^^;l'i: t> A£ 
l/^EB, ±fHMSii«Il]i^©tiJ*®#^iifi'rs k 

gHagssra*., j««ii««iiiB©aj*«-wBf3ei^ 



fcbfcfc frfr**!)*!.:*?), yesfiiHisg©^ 

Jfc^-Y^ 5^b>i^£j£< L#S &©-?£*„ 

[0 0 0 9] ±lEft§MHIB&£*J^T, £FS:b< te\ _h 
ESflBtt W;l/^RIl»t±, JhlBtMVINHilgQfftiiie: 

M^i^s^a^ ^om^oku ±iaiuWiifiiH] 

fflirr*»Rf7 MUBk, JJSgQBfWHI§IIK<0(B^J& 

[0 0 10] ±l2^«lllBfCfeV>T, JfSLdt ± 
BBBfSl^l/*^ A* bfctBKflPtfcS* bTWB»ft* 

[0 0 1 1] ±Sa^S«H!Kfz:*5V>Ts »*L<(±, ± 
IHIu«iB*I(ElB©W^« ^IcStT S±sE 2 A*±MipSlHlS§ 

;Wc (K2/K1) ^C7cfii:-rSfe©T^So 
[0 0 12] ±fB3tS«HlKfc*v>T, »SL<{i, ± 

If- ^ [USStiFif £© # -T 5 > 'J-b-yh b!b£ fc L 

5 a# r £ %^m u^frg. r*mm ctt l#s t © t & 

So 

[0013] JtfeyesftniESfci&^T, »*l<«, ± 

±fBL#V^[eISStt, " 1" U^Mn^mt^ 
±|2±t»ifglilB©W*«^©lf-^ffi^«-rstf-^ 

^tamggi:. " o" u^i/mffi^-rs^p^ffs^-r 

SS fc ±IHS*«JE^lHlSg© ffi* © ff^Sffi^ L * VM1 
t), " l" U^;VOffiBrtc«l5T3ibfcS8gPj«R*b» 
[0 0 14] Jlfa3 1 6getEIK^^:*5V^T, !?SL<(t ± 
Lfcfe©Tfei9. A^*f»S«^tJ:D, 

[0 0 15] ±ta7 1 6§#[HlSSK*5V^T, »SL<te, ± 



(4) 
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[0016] ±m^imm^^r, w^l< ± 

k:, uO*hi.ir 0" 
Co o l 7] ±lHfi&oBW^a«-r^fc46^, 

Lfc&OTfeD. 5b^S«dc^J:t) x 3fc£ati/X-r2»* 
[0 0 18] 

[iB^ilOffMl KT, HI. H2&lfB3*JBl/> 

*r^ 0 muz, ^mm— niiiias^gimjscD 

[0 0 19] Sjatf 1 0fc*. XALfc««^*««t« 30 

mmmt&2 oofflM^i, e««i^;i4Hwa«n 0 

ig*B0&2 0 0 Matt 3 OOtioTtSS 

[0020] 2X^ti*i[Him2 00^ jxmmmm2 0 
2 a. sis*s»2 0 2 on 1 (ox^^tmmm^ 

8S2 0©MKlSSK^nSffiSi«R©X*fi*i2 0 4 k. 

sfeisss 2 0 2 on 2 (DXh^hmwyy Mass 3 40 

0 0©IHfc^Stt3ffiST;tt2 ROA*JgirL2 0 6^ 

siEiiiig§2 o 2©ffiA^kx*ia^mfcSBW*tia 
fet, wi»i«iaK2 oom*«#tt. 2A**fiia 

R2 0 0fcJ;o T«MH*fl< 2 «-eS«WBStu 
7HI»3 0 0©(B*Sftt % 2AA«*BHtt2 oofc: 

[0 0 2 1] l^;l/£*iai& 1 0 0 Of¥ 

frmmm 1 o o ^oA^ft ^ v in*vj^v^ f 50 



3ffl5fcl^l/#/Jv£V^ 3BR$/:7M3B&3 0 0 2r>6O 
^2^eR«±Sipg^n^o S«3fcU-^;l/^5Ha»i 0 o 

K&^Tit, S««^;l^ft0iSi o o^fii^^cik 
[0 0 2 2] gflSfcU^WBlHaBl o oohm^v 

out Hi, ^iWSlHltt3 Oltcfc^Ttifi^n^o cc 
T\ £flNR|iItt3 OOiWB**. 0J*.fcf. 5StLT6 
tK 2X***ia»2 0 0te*»«*B«»O2fflF4:flf* 
T> 1 0ffif<Dii«**#« < fc5^LT^So cltl^ * 

ggO±ilI* (10(g) lc-&te^S<fc5^LTV^Sfca6t? 

[0 0 2 3] ±«[HK3 OOfflM^^ JfrKBEM 

&a L#VM»SB&4 0 Otix Sll tf— ^^MIhI8&4 1 0 
fc, ^lS^«EElHl^4 2 0 k. ffiir[4 3 0, 4 3 2 

[0 0 2 4] Hi t°-^ffi[H]K4 1 0»x £*84IHI& 
3 0Offi*ft^Otf— ^i«U ^-;1/Kt5fe© 

o« «icffla , r*itEEVH**— ;v Ft^o in i mmm 

BElK&4 2 0fcJ\ m^O^PWEES^-rSElKTfS 

^ ^±B«iHitt3 o o" i^;i/om 

[0025] mi t?— **ttiiatt4 i oom^k. mi 

l»«EEia»4 2 0©flJ*H: % fflafl4 3 0. 4 3 

tffit*^L<-rsfc. fflft4 3oi:att4 3 2oafca 

fcttx " l" l^WcfBMj-rsWffiVHk" o" 

fcffl^t* S*EVL10*jS«BEVth= ( (VH+VL1) 
[0 0 2 6] CO^«±Vth&. MffM^OTc&OL 

*^*kaD. tt«S!S4oo®2©A*«?fcX*sn 

[0 0 2 7] &fc^ IR^7htHK3 0 0©M^O^ 
TWBB-rSo WB««iatt2 0<!Dffl*fll«H:. 

MaK3 oooifoi «sK«fiiaB 3 i o^a^^t 
iimmmu\*\m3 1 o«. KKis«g&3 1 2 

ffiJafflROA*fiir[3 1 4 k. ®KffiRO!ffiS®K3 1 

t\ KUBWWSo for, o 
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^fiH 1 1 0-3 2 4 3 6 



u-^;i/©s«3ttfc*r lto^ d i m&mmmm& 3 

*S3t«Ffct. y-fxi^mf zmmmn 
sfc46, " o" i^^oswjfcKtBa-rswEtt^ his 

[0 0 2 8] l2tf-m[HS3 2 0^ AtKf^ 

^ffimgS3 2 o^om^mroi, vhk&£o m2 tf~-^ 

lftttHelK3 2 0Offl*«#tt, mi W;^>^MelK3 
3 OlcA^TTSo 

[0 0 2 9] SI 1/^>7HB3 3 0B\ A^M^f 
KotfLT. (— A V) KttSf U^M^7 htSfe© 

EBix (Vh-AV) t^^o I11/^>7Mh]IS3 

3 ootiiAm sAfaiiKiHi£g3 5 o^A^-rso 

[0 0 3 0] flbfcflGM?S»3 5 0ft, mi 
MSB 3 3 OOffit)^ ^2l^tE@K3 5 0<Dffi* 
£>|*k *f*V\fr*ttttrrSo »2»P«BEIH»3 5 0 
tt, " o" u^;Vte:ffia'rs«ffiVL2*tHA'rsiilK-rf 
SDx VL2=0 £LT££o IP^. HAffiS 

WEIK 3 5 0a, mi h|ElK3 3 0©^ 

cvh-Av) k x S22s*wtffiEi»3 5 o^m* (VL 

2=0) 4MLT^ (Vh-AV) # (VL2=0) J; D 
/J^V^» 1 <Dtt»7»M\ CVL2=0) SIBAU (Vh 
-AV) ffi (VL2=0) J:!)*f^2©«lTfc 

(vh-Av) ^m^rrso 

[0 0 3 1] 3&fc, El 1 fc^bfc^«IBtt©I&f£fc:o 
i^T. H2, H3kfcth:«Wr»o H21CH:, ^mm 

HI 3 H\ *SB»l6fc: £ SSfift U^mm 

[0032] e: £T\ 1 

S«3ttU^;l/W*^v^2(D«#tc:ov^T. «**T 
WiBB-TSo S« ftl^l/SftENS 1 0 0 cDA^M^V in 
#\ 02 (A) tea^TASfc. g«3fc# M l" l^;V<£> 

-vh^u swjeav 0 " i^;i/<dbs\ o^u 

mi U^>7HB3 3 0^>7MK-AV^t 
Z>t^, §i)fcM;W?o« l ol^i:^^ Vh< 

fct, Vh>AVOi^T?fi5o ttllfc 
fiV 1" P^;l/(D3ftDA^{t^~Vhhf ^^^s Vh 
0 . IV (=100 m V) KTOi^I 1 Oig-^TS 
VhtfO. 1VK±««201^T^S 0 Vh 
^0. lVKfl*e$Wl ^±»*BlslB»3 0 »^ li^KffF 



[0 0 3 3] e-*fcffi[I|K4 1 OOSMW 

I5H^\ *i»*|elB3 0 ©*«&»fMGH<fc D 

[0034] asj*^ s«)tw^/>*v^ i 

10 Of^om 1 V 0B 3 3 0 OffiAil± (Vh- 

AV) »2 2e**BE|H|l53 5 0Om*SJEVL2 (= 

o) t*, «*fii^3iaB3 4otcj:?}it«i"r«^. m 

2K*«£E|1IB3 5 0(Dffi*«EVL2 (=0) (Dljiftk 
*V>fc«>, «*ffijfflRiaB&3 4 0CDffi*lBt 0 k& 
£ D fct, 2A*±iSlilB2 0 0O2AA©^ A* 
fiR2 0 6^e>A*"rS«flEtt, 0T?SSft6, A^ffi 
K2 0 4^6A*"TSM«*i*BaK2 0 Otfj*«J±V in 

[0 0 3 5] 02 (A) tC^-T A*ff -1§V intt. 

20 02 (B) K^ct&ofc, " 1" U^;^{f^«]±^ 

^{f-^Voutl k%£ 0 

[0 0 3 6] ^cD*SS> 03 (A) fci35^rj:5fc^ A* 
fi-^Vin^-A VKTTt^ " 1" l^;V<D{i^§ki\ * 

oic^u—r^s^tu " o" u^?\y(omm±, o<d 

[0 0 3 7] ^±M*Mle]gS3 0<Dffl*WjEVout2&, " 
1" U^;l/fc*fJJ?r««BEtt 1 0 • Vh^&D. 
mm$&4 0 0£>lf— ^M0S4 1 Ofc«fcoT\ ^ 

30 ffiVH^LT. 1 0 - vh«?ns 0 mis^sjE 

1/HiVth^ 5 • Vh^A ^ot, irb$5lU^5 Ofc 

[0 0 3 8] Sfl«v^;W*:#v^2CD*&fe: 

Ml U^;V^7hHfS3 3 OOffiME (Vh-A 
V) *2»P«ffi|iI»3 5 0©ffl*«ffiVL2 (= 

4o o) k*. «A{fi3g^IUB3 4 0Jc<fct)Jt«rr«i:. m 

1 l/^>7Ms]fS3 3 0Otfrt/«JE (Vh-AV) © 
73*A^V^fc26> l*ffiIK[l]IS3 4 0OffiMffii, 

(Vh-AV) k%£o S^oT. 2A*«iBlilB2 0 0 
^2A*©^ A*fffi^2 0 6^6X*t5IESs 

(Vh-AV) ^feSfcfe. CKDfiEtt. iHIWUfi 
^KR*»H*nT^ ~ (Vh-AV) k^D, A^/ffiW 

2 0 4fr&A*-rS«i«*«igK2 0^Dffi±J«ffiVin 

IP^. 2A*iitMlH]SS2 0 0Om*«i±Voutl 
50 ^ - 2 V in- (Vh-AV) 
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StUFF 1 0-3 2 4 3 6 



[0039] xtim^vmfc, i u 
oT*i»OT, 2Xijmmm^2 o o^bmev 

outitt^ 02 (c) £^-£5^ 3fi>fc# M l" U 
"Ol/£>iJj. AV-f-Vhh&D, 0" 
R3\ AV-Vh^A BP'S. lSttO^fSTt 
fa^5 0%©2gtt £> 

[oo4o] ^oisa, 03 (a) te^r«fc3fc, xt] 

M#Vin#-A Vfii±7*ttx " 1" l^V&tT 0" U 10 

%4b\ 1/^>7MAV^ 0. IV 

^LTWc ctitt* Si)tW;^8il8iooo(ii 
^BEEVoutl, BP'S, ±«iHHI^3 0©X*lEEtf 
0. 2V<DBS*\ ±±itM[HSS3 0 ©WB»f^«lffl©±H 
tfh*T££:. £<D*J±cD l/2^W;l/->7 MA Vh 

lti^o ^niaDs 03 (a) fca^t-jcsfc* " 

[0 0 4 1] W;V^7MAV^ WStitSlil 20 

£&2 0OW*tc:»1-S2X*iS*ilBlK2 0 OOJfipM^ 
KlfcU »J^7h0»3 0 0©ffi*^t§2XA 
*«|HlK2 0 0Oii«**K2il'rSk#, £W4fHI& 

3 ooMffiMftmm<D±mmtiz%£mmm&3 o<dx 

tiMJ±(D (K2/K1) fifcLTV^o 
[0 0 4 2] 03 (B) ^^T\ 3£iiipHH]g§3 

0Om*l«JEVout2 hL^V>fflH]^4 0 OtfUttrTS 
*ja*EVthi:Olll«k:ov^TKB8*rSo A^M^tVin 
1 V«fe5fe«a*fittf/>SV^a:, " 1" 
o" l"^;l/0#^fe> ^n^tix sfgfciu- 30 

rfc«*S*nSo LfrLfttf^ ^m«[HK3 
ftftMEH*. fflMEW^lvm^ A*M# 

V intf- 0 . 1 V £ 5 " 1 " V 

[0 0 4 3] <I©R5\ b#^ffiEJ»4 0 O^miJ-TS* 

j£*EEVthfci\ 0 3 (B) *fcafB»Tf^rcfc5»i:. A* 

M^V in#- 0 . 1 V & 5 fe»»fl[*VjN^V^tt^ " 

-o. l VJ:Dfett»tf*^^<&Si:> " l" 4o 
[0044] tt«iiiB4 0fcte^siggB«jgl6 



10 

fiSfctt* 0. 0 1V—0. lV^t^i:, 
l^c^Tte, o. 0 1 V— 1 VOlBBteJfcfc-rscfc 

[0 0 4 6] CLfcBWLfecfcSfc* *^6BBffifc: < tn 

[0 0 4 7] B4RffH5*fflV^ ^MbfcTt 

^MIalK^ffiV>fc^inA#e^^X-rA^'OV^TBttBB*r 
So B4B, *«BBO-*fiBK«tcJ:S)tSm[iIIS*ffl 

[0048] mi 0 0 0^ )t77^3 0 0 ORtf 

x^^^7^Mt, *Sc<DftiA#2 o o o A, 2 

0 0 0 B , 2000C ^Sit^tlTV^o 1 1 0 0 0ft 
T*5?K e^@l 1 0 Ort^tt. yt77"frt—3 0 0 

0 £ffiLTinA#fr 5iM«2ftT < £-r^*;Wd«*§* 

2 0 0«^tlW^ o fl6S« 
1!& 1 2 0 0 ©fltaKHu Hl^fc^TBiBBbfeJc^lea 

[0 0 4 9] Site* inA#2 0 0 OAftt^ iioo 

0 fc<D^seai^«i»'rs««B»»2 1 0 0 Aw«*&n 

T4o D> «8f 2 l 0 0 AM, -r^;Wf^7t 
fH-^^^LTMfft-^7 I 6^{ig|2 2 0 0 A*Mlf*.5*l 

w§o ffioinA^2 ooob, 20000^ ApA# 

2 0 0 0 A fcHlfllOfllriciia^TV^So 
[0 0 5 0] S0A#2 0 0 0 ACO^tMm^Z 2 0 0 Afr 
&^*ftfe$fc««H\ 4 0 0 0M*7 

r-f/^-3 0 OO^LT, M1 0 0 0<Dfl£3«iaESi 

2 0 oiaotfi^tiSo 

[0 0 5 1] 04^|5^T^ 1 *lRj©€3aS3R* 

^lt^&^\ m 1 0 0 own*, t^miu 

[0 0 5 2] in A^ 2 0 0 0 A , 2 0 0 0 B, 2000 

Cfr £o^#;l/ft«#©3£Mfclu 0 5 &c^r<fc 5 
mftmT*ftt>ftZ>o HP'S. iPA«2 0 0 0 A*6©flWB 

iSV^T, ftlX#2 0 0 0B^&OflBB*\ ilKbt, 

Pfr^iplT l ©HfcSSm^nSo ^M£>imA#2 ooo^ 

«®o*nA#2 ooo AfrBOSaSfia^frton. fiiBx iin 
A^2 ooob, inA#2 o o o c ^^DM^tx^o 
[0 0 5 3] JigilUKl 2 o ottm 0 
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11 

o o tMx^2 o o o a £<Dwm$mL i tfmz-isffi. 

< , m l o o o ^*PA^2 o o o B fcoiHSBltliL 2 

0 0 -egirrssft < <£ 5 

[0 0 5 4] ^«|ilB©^^^y^U>^SlE^» 
[0 0 5 5] E|6^^T. #fgfS<Dffi<D^ffiJg 

[0 0 5 6] 0 1 i:n— «F#tt. m—^tt&^L 
MlciS^, *©3j«fci5*o 

[0 0 5 7] 3HR->:7h[iIB&3 0 0' 

fe£o SJR->^ htUK3 0 0* ©TO2h°-^ffi0 
R3 2 5li, HlK:^bfe«2^— ^*ftffl|eI8S3 2 0fc 

ttsao. u^^^{^2ll o -^^m[iI^cJ:-^T«^ 

[0 0 5 8] VHvh{fm2¥— 2ffiHmS&3 2 5tt, 

c c T\ U * ^ h MiH H 4 ic^fcwmw 

1 1 oofrBBfJto^-YS^-eaj^snSo 

LfeflfigftHBH 2 0 Ofcfc. «&PA#2 0 0 0 A, 2 0 
oob, 2 0 0 0 Cfr£, B5fc:^*rJ;3te:* RJftMMS 

S«3tt«*©" 1" l^;M*. *iPX#2 0 0 0A, 2 

ooob, 2000c hjt^mm&s 1200 noENKc: 

iotS^o ^tt\ ^&APA^2 000 A, 2000 

B, 2000 C3b^M^nt< S;^X hf^o^ 

Taox-^^ea^BMte. eiiti i oo», y-t 
y hm^&yt&mm&i 2 0 oicmt)^z> 0 coy^ 

£83 2 5^A*-rSo 
[0 0 5 9] £/c. L^W([h]S§4 0 0 s £>t£<D^l£> 
£-*«Wile|B&4 1 5 fe. El 1 fcaSLfeW 1 ti°-^^m 
0»4 1OfcttflftD, U-feyhf^l t!-^ttffiP» 

4 15^ y-feyh«WA3rr*fcx rtflBfc:*— ;l/F 



12 

m4K7jk?emBMi 1 oo^B^^^^m 

[0 0 6 0] L«ia-3t, ^tl^tlW—irtfitii 
2 5, 4 1 5^ /^Xb^-^O^ffJe^ 

[0 0 6 1]»2Ol$att, #bAMiE|iI»5 0 0*« 
X. 3 £ fe IC. ^if ifilUgg 3 0 ' ^MS&itffiHIi& 3 2^ 

ia hA^mtnas i o mmmmmms 2 o*b*«* 

[0062] ^hA^mmg&5 1 ott, ±iB«ia»3 
o* offiAi^o^ " 0" 
h^ff^ffi^ltm^^o ^bAtftffiiHiBs 1 ooffi* 
fck Mft«i|SlHl£S5 2 ooiEXAilRFfc-Wj-rSo $ 
fc. #hA«ffi|iI«5 1 0(DgfiAA18f^^ IS 
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(54) LIGHT RECEPTION CIRCUIT AND LIGHT TRANSMISSION SYSTEM 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a light reception circuit with 
wide light reception dynamic range. 

SOLUTION: Current signals detected by a photodetector 10 are 
converted to voltage signals by a pre-amplifier circuit 20 and the 
output of the pre-amplifier circuit 20 is inputted to a reception light 
level conversion circuit 100. The reception light level conversion 
circuit 100 is provided with a function for amplifying the output 
signals of the pre-amplifier circuit 20 in the case that the output 
signals of the pre-amplifier circuit 20 is lower than a prescribed level 
and is provided with the function for amplifying and also level-shifting 
the output signals of the pre-amplifier circuit 20 in the case of the 
output signals of the pre-amplifier circuit 20 is higher than the 
prescribed level. The output of the reception light level conversion 
circuit 100 is amplified by a main amplifier circuit 30 and the main 
amplifier circuit 30 is bipolar-operated by the output of the reception light level conversion circuit 100 in the 
case of the output signals of the pre-amplifier circuit 20 are higher than the prescribed level. The output 
signals of the main amplifier circuit 30 are waveform-shaped by a comparator circuit 40 based on a 
prescribed threshold value. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]A photo detector. 

An introduction amplifying circuit which transforms into a voltage signal a current signal detected with this 
photo detector. 

A main amplifying circuit which amplifies an output signal of this introduction amplifying circuit. 

A comparison circuit which carries out corrugating of the output signal of this main amplifying circuit based 

on a predetermined threshold. 

Are the optical receiving circuit provided with the above, are arranged between the above-mentioned 
introduction amplifying circuit and the above-mentioned main amplifying circuit, and when an output signal of 
the above-mentioned introduction amplifying circuit is smaller than a predetermined level, Have a function 
which amplifies an output signal of the above-mentioned introduction amplifying circuit, and when an output 
signal of the above-mentioned introduction amplifying circuit is larger than a predetermined level, While 
amplifying an output signal of the above-mentioned introduction amplifying circuit, have a reception beam 
level conversion circuit which has a function which carries out a level shift, and when an output signal of the 
above-mentioned introduction amplifying circuit is larger than a predetermined level, With the output of the 
above-mentioned reception beam level conversion circuit, bipolar operation of the above-mentioned main 
amplifying circuit is carried out. 

[Claim 2]In the optical receiving circuit according to claim 1, the above-mentioned reception beam level 
conversion circuit, Are connected to an output of the above-mentioned introduction amplifying circuit, and 
when an output signal of the above-mentioned introduction amplifying circuit is smaller than a 
predetermined level, Set the output to 0, and when an output signal of the above-mentioned introduction 
amplifying circuit is larger than a predetermined level, An optical receiving circuit comprising a selection shift 
circuit which shifts a level and outputs a peak value of an output signal of the above-mentioned introduction 
amplifying circuit, and a 2 input amplifying circuit which considers an output of the above-mentioned 
introduction amplifying circuit, and an output of the above-mentioned selection shift circuit as two inputs. 
[Claim 3]An optical receiving circuit making the above-mentioned predetermined level into voltage 
equivalent to upper limit of the linear operation range of a circuit element which has a linear operation range 
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to an inputted electrical signal in the optical receiving circuit according to claim 1. 

[Claim 4]When setting an amplification factor of the above-mentioned 2 input amplifying circuit to an output 
signal of the above-mentioned introduction amplifying circuit to K1 and setting an amplification factor of the 
above-mentioned 2 input amplifying circuit to an output signal of the above-mentioned selection shift circuit 
to K2 in the optical receiving circuit according to claim 3, An optical receiving circuit, wherein a shift amount 
in the above-mentioned selection shift circuit is the quantity which multiplied the above-mentioned 
predetermined level by (K2/K1). 

[Claim 5]An optical receiving circuit being able to reset the above-mentioned selection shift circuit in the 
optical receiving circuit according to claim 2 in timing predetermined in this peak detection circuit both 
provided with a peak detection circuit which detects a peak value of an output signal of the 
above-mentioned introduction amplifying circuit. 

[Claim 6]Have a threshold circuit which outputs a threshold inputted into the above-mentioned comparison 
circuit in the optical receiving circuit according to claim 1, and the above-mentioned threshold circuit, A 
peak detection circuit which detects a peak value of an output signal of the above-mentioned main 
amplifying circuit equivalent to "1" level, An optical receiving circuit comprising circuit generating reference 
voltage which generates reference voltage equivalent to "0" levels, and outputting midpoint voltage of an 
output of the above-mentioned peak detection circuit and the above-mentioned circuit generating 
reference voltage as a threshold. 

[Claim 7]An optical receiving circuit being able to reset the above-mentioned peak detection circuit to 
predetermined timing in the optical receiving circuit according to claim 6. 

[Claim 8]An optical receiving circuit, wherein the above-mentioned threshold circuit outputs a threshold 
equivalent to a noise level in the optical receiving circuit according to claim 6 at the time of no receiving light 
[Claim 9]An optical receiving circuit characterized by having a bottom product correction circuit which 
amends an output of a main amplifying circuit so that it may become the voltage on which this bottom value 
is equivalent to "0" levels while detecting a bottom value of an output signal of the above-mentioned main 
amplifying circuit in the optical receiving circuit according to claim 1. 

[Claim 10]A lightwave transmission system which connects between an office which has an optical receiving 
circuit, and members who have an optical sending circuit with an optical fiber, and transmits data to the 
above-mentioned office from the above-mentioned member, comprising: 
The above-mentioned optical receiving circuit is a photo detector. 

An introduction amplifying circuit which transforms into a voltage signal a current signal detected with this 
photo detector. 

A main amplifying circuit which amplifies an output signal of this introduction amplifying circuit. 
A comparison circuit which carries out corrugating of the output signal of this main amplifying circuit based 
on a predetermined threshold, Are arranged between the above-mentioned introduction amplifying circuit 
and the above-mentioned main amplifying circuit, and when an output signal of the above-mentioned 
introduction amplifying circuit is smaller than a predetermined level, A function which carries out a level shift 
while amplifying an output signal of the above-mentioned introduction amplifying circuit, when it has a 
function which amplifies an output signal of the above-mentioned introduction amplifying circuit, and an 



3 



10-32436 

output signal of the above-mentioned introduction amplifying circuit is larger than a predetermined level. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to the optical receiving circuit which changes a digital light 
signal into an electrical signal, and the lightwave transmission system using this optical receiving circuit, and 
relates to a suitable optical receiving circuit and lightwave transmission system to use for burst transmission 
especially. 
[0002] 

[Description of the Prior Art]In the conventional optical receiving circuit, the electrical signal changed by the 
photo detector is amplified with a main amplifier, the midpoint voltage of a level and "1" "Q" level is shaped 
in waveform for the output signal of a main amplifier as a threshold, and digital electric signals are outputted. 
Here, since the voltage of "1" level changes with the signal strength of the lightwave signal to input, it also 
needs to change the voltage of a threshold according to the change of potential of "1" level, and the 
automatic threshold equalization circuit (ATC) is being used for it. He was trying for an automatic threshold 
equalization circuit to adjust a threshold automatically by detecting the peak value of the output voltage of a 
main amplifier, and making voltage of the middle point of this peak value and the reference voltage level 
equivalent to "0" levels into a threshold as a value equivalent to the voltage of "1 " level. By making into one 
input signal of a comparator this threshold adjusted automatically, and inputting the output signal of a main 
amplifier into the input terminal of another side of a comparator, corrugating can be carried out with this 
threshold and digital electric signals can be outputted. 

[0003]As an automatic threshold equalization circuit, it is indicated to JP, 60-21 41 28,A, for example. 
[0004] 

[Problem(s) to be Solved by the Invention]However, in the conventional optical receiving circuit, there was a 
problem that a light-receiving dynamic range was narrow. That is, in the conventional optical receiving 
circuit, the light-receiving dynamic range is governed in the linear operation range of a main amplifier, for 
example, and the main amplifier can output the signal of original "\" level to the signal of the light-receiving 
level beyond the linear operation range of a main amplifier. As a result, since the midpoint voltage of "1" 
level and "0" level generated in the threshold equalization circuit is different from an original threshold level, 
pulse width distortion occurs in the output of a comparator. Therefore, since it was conventionally restricted 
to a light-receiving level with which the main amplifier operates in the linear operation range of a main 
amplifier, there was a problem that a light-receiving dynamic range was narrow. As a factor which restricts a 
light-receiving dynamic range, there are a peak detection circuit etc. besides a main amplifier. 
[0005]Since it was necessary to connect an optical receiving circuit and an optical transmitter separately 
with an optical fiber, and to build a lightwave transmission system when the light-receiving dynamic range of 
an optical receiving circuit is narrow, there was a problem that a lightwave transmission system became 
expensive. 

[0006]The purpose of this invention is to provide the large optical receiving circuit of a light-receiving 
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dynamic range. 

[0007]Other purposes of this invention are to provide the lightwave transmission system which can be 

constituted cheaply. 

[0008] 

[Means for Solving the Problem]To achieve the above objects, in an optical receiving circuit this invention is 
characterized by that comprises the following, Are arranged between the above-mentioned introduction 
amplifying circuit and the above-mentioned main amplifying circuit, and when an output signal of the 
above-mentioned introduction amplifying circuit is smaller than a predetermined level, Have a function which 
amplifies an output signal of the above-mentioned introduction amplifying circuit, and when an output signal 
of the above-mentioned introduction amplifying circuit is larger than a predetermined level, While amplifying 
an output signal of the above-mentioned introduction amplifying circuit, have a reception beam level 
conversion circuit which has a function which carries out a level shift, and when an output signal of the 
above-mentioned introduction amplifying circuit is larger than a predetermined level, What is made to carry 
out bipolar operation of the above-mentioned main amplifying circuit with the output of the 
above-mentioned reception beam level conversion circuit, and can make large a light-receiving dynamic 
range of an optical receiving circuit by this composition. 
Photo detector. 

An introduction amplifying circuit which transforms into a voltage signal a current signal detected with this 
photo detector. 

A main amplifying circuit which amplifies an output signal of this introduction amplifying circuit. 

A comparison circuit which carries out corrugating of the output signal of this main amplifying circuit based 

on a predetermined threshold. 

[0009]In the above-mentioned optical receiving circuit, preferably the above-mentioned reception beam 
level conversion circuit, Are connected to an output of the above-mentioned introduction amplifying circuit, 
and when an output signal of the above-mentioned introduction amplifying circuit is smaller than a 
predetermined level, Set the output to 0, and when an output signal of the above-mentioned introduction 
amplifying circuit is larger than a predetermined level, It is made to constitute from a selection shift circuit 
which shifts a level and outputs a peak value of an output signal of the above-mentioned introduction 
amplifying circuit, and a 2 input amplifying circuit which considers an output of the above-mentioned 
introduction amplifying circuit, and an output of the above-mentioned selection shift circuit as two inputs. 
[0010]In the above-mentioned optical receiving circuit, preferably the above-mentioned predetermined level, 
It is considered as voltage equivalent to upper limit of the linear operation range of a circuit element which 
has a linear operation range to an inputted electrical signal, and by this composition, linear operation of the 
circuit element is carried out in linear operation within the limits, and bipolar operation may be carried out 
except a linear operation range. 

[0011]When setting an amplification factor of the above-mentioned 2 input amplifying circuit to an output 
signal of the above-mentioned introduction amplifying circuit to K1 and setting an amplification factor of the 
above-mentioned 2 input amplifying circuit to an output signal of the above-mentioned selection shift circuit 
to K2 preferably in the above-mentioned optical receiving circuit, Let a shift amount in the above-mentioned 
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selection shift circuit be the quantity which multiplied the above-mentioned predetermined level by (K2/K1). 
[0012]In the above-mentioned optical receiving circuit, preferably the above-mentioned selection shift 
circuit, This peak detection circuit makes [ both ] reset possible to predetermined timing provided with a 
peak detection circuit which detects a peak value of an output signal of the above-mentioned introduction 
amplifying circuit, and this composition can receive it in an instant from an optical small receiving level to an 
optical big receiving level. 

[0013]Have a threshold circuit which outputs preferably a threshold inputted into the above-mentioned 
comparison circuit in the above-mentioned optical receiving circuit, and the above-mentioned threshold 
circuit, A peak detection circuit which detects a peak value of an output signal of the above-mentioned main 
amplifying circuit equivalent to "1" level, Comprise circuit generating reference voltage which generates 
reference voltage equivalent to "0" levels, make it output midpoint voltage of an output of the 
above-mentioned peak detection circuit and the above-mentioned circuit generating reference voltage as a 
threshold, and by this composition. Corrugating which was suitable according to change of "1" level may be 
carried out. 

[0014]In the above-mentioned optical receiving circuit, preferably, the above-mentioned peak detection 
circuit makes reset possible to predetermined timing, and this composition can receive it in an instant from 
an optical small receiving level to an optical big receiving level. 

[0015]In the above-mentioned optical receiving circuit, preferably, at the time of no receiving light, it is made 
for the above-mentioned threshold circuit to output a threshold equivalent to a noise level, and it can 
prevent malfunction by a noise by this composition. 

[0016]In the above-mentioned optical receiving circuit, preferably, while detecting a bottom value of an 
output signal of the above-mentioned main amplifying circuit, It has a bottom product correction circuit 
which amends an output of a main amplifying circuit so that this bottom value may serve as voltage 
equivalent to "0" levels, and this composition can remove influence of a noise component. 
[001 7]In a lightwave transmission system which this invention connects between an office which has an 
optical receiving circuit, and members who have an optical sending circuit with an optical fiber, and transmits 
data to the above-mentioned office from the above-mentioned member in order to attain the purpose 
besides the above, An introduction amplifying circuit which transforms into a voltage signal a current signal 
from which the above-mentioned optical receiving circuit was detected with a photo detector and this photo 
detector, A main amplifying circuit which amplifies an output signal of this introduction amplifying circuit, and 
a comparison circuit which carries out corrugating of the output signal of this main amplifying circuit based 
on a predetermined threshold, Are arranged between the above-mentioned introduction amplifying circuit 
and the above-mentioned main amplifying circuit, and when an output signal of the above-mentioned 
introduction amplifying circuit is smaller than a predetermined level, Have a function which amplifies an 
output signal of the above-mentioned introduction amplifying circuit, and when an output signal of the 
above-mentioned introduction amplifying circuit is larger than a predetermined level, While amplifying an 
output signal of the above-mentioned introduction amplifying circuit, it is made to constitute from a 
reception beam level conversion circuit which has a function which carries out a level shift, and this 
composition can constitute a lightwave transmission system cheaply. 
[0018] 
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[Embodiment of the Invention]Hereafter, the optical receiving circuit by one embodiment of this invention is 
explained using drawing 1 , drawing 2 , and drawing 3 . Drawing 1 is a block diagram of the optical receiving 
circuit by one embodiment of this invention. 

[0019]The photo detector 10 changes the inputted lightwave signal into an electrical signal. The current 
signal which the photo detector 10 outputs is transformed into a voltage signal by the introduction amplifying 
circuit 20. The output signal of the introduction amplifying circuit 20 is inputted into the reception beam level 
conversion circuit 100. The reception beam level conversion circuit 100 is constituted by 2 input amplifying 
circuit 200 and the selection shift circuit 300. 

[0020]The input resistance 204 of the resistance R with which 2 input amplifying circuit 200 is connected 
with the 1st input terminal of the inversed amplifier 202 and the inversed amplifier 202 between the 
introduction amplifying circuits 20, It is constituted by the input resistance 206 of the resistance 2R 
connected with the 2nd input terminal of the inversed amplifier 202 between the selection shift circuits 300, 
and the feedback resister 208 of the resistance 2R connected between the output terminal of the inversed 
amplifier 202, and an input terminal. Therefore, as for the output signal of the introduction amplifying circuit 
20, reversal amplification of the amplification factor is carried out by 2 input amplifying circuit 200 by twice, 
and reversal amplification of the output signal of the selection shift circuit 300 is carried out by 2 input 
amplifying circuit 200 by actual size. 

[0021] Although the detailed composition and operation of the reception beam level conversion circuit 100 
are mentioned later, here, Since the signal from the selection shift circuit 300 is zero when the input signal 
Vin to the reception beam level conversion circuit 100 is small (i.e., when a reception beam level is small), it 
doubles the reversal amplification only of the output signal of the introduction amplifying circuit 20. When the 
input signal Vin to the reception beam level conversion circuit 100 is larger than a predetermined value, 
mention later the time when a reception beam level is large, but. In this embodiment, by having the reception 
beam level conversion circuit 100, also when a reception beam level is large, pulse width distortion ceases to 
occur, and a light-receiving dynamic range can be opened. 

[0022]Output signal Voutl of the reception beam level conversion circuit 100 is amplified by the main 
amplifying circuit 30. The amplification factor of the main amplifying circuit 30 is made into 5 times, for 
example, and he combines with the twice of the amplification factor in 2 input amplifying circuit 200, and is 
trying to obtain one 10 times the amplification factor of this here. This is because he is trying to double the 
amplification factor of the amplifying circuit in this embodiment with the amplification factor (1 0 times) of the 
conventional main amplifying circuit. 

[0023]The output signal of the main amplifying circuit 30 is inputted into one input terminal and threshold 
circuit 400 of the comparison circuit 40. The threshold circuit 400 comprises the 1st peak detection circuit 
410, the 1st reference voltage circuit 420, and the resistance 430,432. 

[0024]The 1st peak detection circuit 410 detects and holds the peak value of the output signal of the main 
amplifying circuit 30, and holds the voltage VH which is equivalent to the signal of "1" level in the output 
signal of the main amplifying circuit 30. The 1st reference voltage circuit 420 is a circuit which generates 
predetermined reference voltage, and outputs voltage VL1 which is equivalent to the signal of "0" levels in 
the output signal of the main amplifying circuit 30. As reference voltage VL1 , it is referred to as 0V, for 
example. 
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[0025]The output of the 1st peak detection circuit 410 and the output of the 1st reference voltage circuit 
420 are connected via the resistance 430,432. here — resistance — 430,432 — resistance — equal — 
carrying out — if — resistance — 430 — resistance — 432 — a node — **** — " — one — " — a level 
— corresponding — voltage — VH — " — zero — " — a level — corresponding — voltage — VL — one — 
midpoint voltage — Vth — = (VH+VL1) (/2) — outputting — having . 

[0026]This midpoint voltage Vth serves as a threshold for corrugating, and is inputted into the 2nd input 
terminal of the comparator 40. The comparator 40 carries out corrugating of the output signal of the main 
amplifying circuit 30 by making into a threshold midpoint voltage Vth which the threshold circuit 400 outputs, 
and outputs the digital electric signals VD. 

[0027]Next, the composition of the selection shift circuit 300 is explained. The output signal of the 
introduction amplifying circuit 20 is inputted into the 1 time inversed amplification 310 in the selection shift 
circuit 300. The inversed amplification 310 is constituted by the inversed amplifier 312, the input resistance 
314 of the resistance R, and the feedback resister 316 of the resistance R 1 time, and the amplification 
factor is one and carries out reversal amplification of the input signal. Therefore, if the voltage equivalent to 
the reception beam of "1" level is -Vh and the voltage equivalent to the reception beam of "0" levels sets 
to 0, the input signal Vin of the reception beam level conversion circuit 100, The output voltage of the 1 time 
inversed amplification 310 serves as Vh to the reception beam of "1" level, and is set to 0 to the reception 
beam of "0" levels. The output signal of the inversed amplification 310 is inputted into the 2nd peak 
detection circuit 320 1 time. Since the voltage equivalent to a noise flows also at the time of no receiving 
light, although the voltage equivalent to the reception beam of "0" levels is not 0, it has been actually set to 
zero on account of explanation here. 

[0028]The 2nd peak detection circuit 320 detects and holds the peak value of an input signal. Therefore, the 
output voltage of the 2nd peak detection circuit 320 serves as Vh. The output signal of the 2nd peak 
detection circuit 320 is inputted into the 1st level shift circuit 330. 

[0029]The 1st level shift circuit 330 shifts a signal level only (-delta V) to an input signal. Therefore, the 
output voltage of the 1st level shift circuit 330 is set to (Vh-deltaV). The output signal of the 1st level shift 
circuit 330 is inputted into the highest selection circuit 350. 

[0030]The highest selection circuit 350 outputs the larger one among the output of the 1st level shift circuit 
330, and the output of the 2nd reference voltage circuit 350. The 2nd reference voltage circuit 350 is a 
circuit which outputs voltage VL2 equivalent to "0" levels, and is set to VL2=0 here. The highest selection 
circuit 350 Namely, the output (Vh-deltaV) of the 1st level shift circuit 330, The output (VL2=0) of the 2nd 
reference voltage circuit 350 is measured, (Vh-deltaV) outputs (VL2=0) in the 1st state smaller than 
(VL2=0), and (Vh-deltaV) outputs (Vh-deltaV) in the 2nd larger state than (VL2=0). 

[0031]Next, operation of the optical receiving circuit shown in drawing 1 is explained with drawing 2 and 
drawing 3 . In drawing 2 , are the relation of the input signal and output signal of the reception beam level 
conversion circuit of an optical receiving circuit by one embodiment of this invention a wave form chart to 
explain, and drawing 3 , It is a figure explaining the input signal of the relation of the input signal and output 
signal of the reception beam level conversion circuit by one embodiment of this invention, and the 
comparison circuit of an optical receiving circuit. 

[0032]Here, the case where a reception beam level is the small 1st, and the case where a reception beam 
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level is the 2nd [ large ] are divided and explained, As shown in drawing 2 (A), the input signal Vin of the 
reception beam level conversion circuit 100, When it is referred to as -Vh when a reception beam is "1" 
level, it is referred to as 0 when a reception beam is "0" levels, and setting shift voltage of the 1st level shift 
circuit 330 to -delta V, The case where a reception beam level is the small 1st is a case of Vh<delta V, and 
the case where a reception beam level is the 2nd [ large ] is a case of Vh>delta V. When referred to as input 
signal-Vh in case a reception beam is "1" level for example, this is a case where the time of Vh being below 
0.1V (= 100 mV) is the 1st, and is a case where the time of Vh being more than 0.1V is the 2nd. If Vh is less 
than [ 0.1V 1 the main amplifying circuit 30 shall be operated by linear operation within the limits. 
[0033]The linear operation range of the peak detection circuit 410 is equivalent to the linear operation range 
of the main amplifying circuit 30, or let it be the following [ it ]. When the linear operation range of the peak 
detection circuit 410 is narrower than the linear operation range of the main amplifying circuit 30, Vh is set 
up based on the linear operation range of a peak detection circuit. 

[0034]First, the case where a reception beam level is the small 1st is explained. In this case, the output 
voltage (Vh-deltaV) of the 1st level shift circuit 330 in the input amplifying circuit 200, If the highest 
selection circuit 340 compares output voltage VL2 (=0) of the 2nd reference voltage circuit 350, since 
output voltage VL2 (=0) of the 2nd reference voltage circuit 350 is larger, the output voltage of the highest 
selection circuit 340 will be set to 0. Therefore, since the voltage inputted from the input resistance 206 
among 2 inputs of 2 input amplifying circuit 200 is 0, as it is, it is twice the amplification factor of this, and it 
carries out reversal amplification of the output voltage Vin of the introduction amplifying circuit 20 inputted 
from the input resistance 204. 

[0035]That is, the voltage of the signal of "1" level is 2Vh, and the input signal Vin shown in drawing 2 (A) is 
set to output signal Voutl whose voltage of the signal of "0" levels is 0, as shown in drawing 2 (B). 
[0036]As a result, as shown in drawing 3 (A), the input signal Vin is amplified linearly [ the signal of "1 " level ] 
as it is below by -delta V, and the signal of "0" levels serves as as [ 0 ]. 

[0037]The voltage corresponding to "1" level in output voltage Vout2 of the main amplifying circuit 30 
serves as 10 and Vh, and 10 and Vh are detected by the peak detection circuit 410 of the threshold circuit 
400 as the peak value VH. If reference voltage VL1 which the 1st reference voltage circuit 420 generates is 
set to 0, the threshold Vth will serve as 5 and Vh. Therefore, by the comparison circuit 50, corrugating can 
be performed in the state where pulse waveform distortion does not occur, as usual, and it can change into 
digital electric signals. 

[0038]Next, the case where a reception beam level is the 2nd [ large ] is explained. In this case, the output 
voltage (Vh-deltaV) of the 1st level shift circuit 330 in the input amplifying circuit 200, If the highest 
selection circuit 340 compares output voltage VL2 (=0) of the 2nd reference voltage circuit 350, since the 
output voltage (Vh-deltaV) of the 1st level shift circuit 330 is larger, the output voltage of the highest 
selection circuit 340 will be set to (Vh-deltaV). Therefore, the voltage inputted from the input resistance 206 
among 2 inputs of 2 input amplifying circuit 200, Since it is (Vh-deltaV), reversal amplification of the 
amplification factor is carried out by 1 time, this voltage becomes - (Vh-deltaV), it is twice the amplification 
factor of this, reversal amplification is carried out, and the output voltage Vin of the introduction amplifying 
circuit 20 inputted from the input resistance 204 serves as -2Vin. That is, output voltage Voutl of 2 input 
amplifying circuit 200 becomes -2Vin- (Vh-deltaV). 
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[0039]Since the input signal Vin is -Vh here when a reception beam is "1 " level, and it is 0 when a reception 
beam is "0" levels, output voltage Voutl of 2 input amplifying circuit 200, As shown in drawing 2 (C), when a 
reception beam is "1" level, it becomes delta V+Vh, and it becomes delta V-Vh when a reception beam is "0" 
levels. That is, originally the signal of the reception beam of 1 polarity will be changed into the signal of duty 
50% of bipolar sexuality (bipolar). 

[0040]As a result, as shown in drawing 3 (A), above -delta V, the level shift of the signal of "1" level and "0" 
level will be carried out, and the input signal Vin will be amplified. Here, level-shift-quantity deltaV is set to 
0.1 V. This is setting one half of these voltage to level-shift-quantity delta V, if the time of output voltage 
Voutl of the reception beam level conversion circuit 100, i.e., the input voltage of the main amplifying circuit 
30, being 0.2V makes it the upper limit of the linear operation range of the main amplifying circuit 30. Thereby, 
as shown in drawing 3 (A), it can be considered as the characteristic which output voltage Voutl to "1" level 
increases linearly [ there is nothing with the stage and ]. 

[0041]When level-shift-quantity deltaV sets the amplification factor of 2 input amplifying circuit 200 to the 
output of the introduction amplifying circuit 20 to K1 and the amplification factor of 2 input amplifying circuit 
200 to the output of the selection shift circuit 300 is set to K2, It is made into twice (K2/K1) the input 
voltage of the main amplifying circuit 30 used as the upper limit of the linear operation range of the main 
amplifying circuit 30. 

[0042]Next, the relation between output voltage Vout2 of the main amplifying circuit 30 and the midpoint 
voltage Vth which the threshold circuit 400 outputs is explained using drawing 3 (B). When an absolute value 
is smaller than -0.1V, as for the signal of "0" levels, the signal of "1" level is also linearly amplified for the 
input signal Vin 5 times, respectively. However, if the linear operation range of the main amplifying circuit 30 
is set to 1V with an output voltage level, as for the signal of "1" level, the input signal Vin will be saturated 
with 1 V when an absolute value is larger than -0.1V. 

[0043]At this time, as a dashed line shows in drawing 3 (B), when an absolute value is smaller than -0.1V, the 
input signal Vin is the voltage of the signal of "1" level, and the middle point of 0, and increases the midpoint 
voltage Vth which the threshold circuit 400 outputs with the increase in an input signal. However, since the 
signal of "1" level will be saturated if an absolute value becomes large rather than -0.1V, the input signal Vin 
becomes constant [ the midpoint voltage Vth ]. 

[0044]Since the input voltage Vin is linear operation within the limits of the main amplifying circuit 30 in less 
than 0.1V when it sees about the corrugating operation in the comparison circuit 40 here, pulse width 
distortion does not occur. Since the level shift of the input signal of the main amplifying circuit 30 is carried 
out and the input voltage Vin serves as a signal of BAIPORA in the field beyond 0.1V, since a threshold is an 
original threshold and match, pulse width distortion does not generate it. That is, in the light-receiving level 
Vin, if the conventional light-receiving dynamic range is conventionally set to 0.01V-0.1V, it is expandable to 
the range of 0.01 V-1V in this embodiment. 

[0045]Therefore, without pulse distortion occurring not only the range in which a main amplifying circuit 
carries out linear operation but in addition to the range which carries out linear operation, since the 
reception beam of the wide range is convertible for an electrical signal, a light-receiving dynamic range can 
be made large. 

[0046]As explained above, according to this embodiment, the light-receiving dynamic range in an optical 
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receiving circuit can be made large. 

[0047]Next, the optical member transmission systems using the optical receiving circuit mentioned above 
are explained using drawing 4 and drawing 5 . Drawing 4 is a block lineblock diagram of optical member 
transmission systems using the optical receiving circuit by one embodiment of this invention. 
[0048]The office 1000 is connected with two or more member 2000 A-2000 B-2000C via the optical fiber 
3000 and the star coupler, In the office 1000, it has the transmission equipment 1 100 which controls optical 
transmission, and has the optical receiving circuit 1200 which receives the digital light signal transmitted by 
the member through the optical fiber 3000 in the transmission equipment 1100. The composition of the 
optical receiving circuit 1 200 was explained in drawing 1 . 

[0049]In the member 2000A, it has the terminating set 2100A which controls optical transmission with the 
office 1000, and has the optical transmitter 2200A which changes a digital signal into a lightwave signal and 
transmits in the terminating set 2100A. Other member 2000 B-2000C has the same composition as the 
member 2000A. 

[0050]The lightwave signal transmitted from the member's 2000A optical transmitter 2200A is received by 
the optical receiving circuit 1 200 of the office 1 000 via the star coupler 4000 and the optical fiber 3000. 
[0051]In drawing 4 , although the transmission system of one direction is shown, actually, it has an optical 
sending circuit and the bidirectional transmission system is constituted by having an optical receiver at the 
office 1000 side at the member 2000 side. 

[0052]Transmission of the digital light signal from member 2000A-2000B-2000C is performed by time 
sharing, as shown in drawing 5 . That is, the information from the member 2000A is transmitted as burst data 
between the time width T1, then the information from the member 2000B is similarly transmitted between 
the time width T1. After the transmission from all member 2000 is completed, after the time T2, 
succeedingly, transmission from the first member 2000A is performed, and it is henceforth repeated with the 
member 2000B and the member 2000C. 

[0053]Here, as the optical receiving circuit 1200, as it explained in drawing 1 , the large optical receiving 
circuit of a light-receiving dynamic range can be used. Therefore, so that for a long time [ the 
communication range L1 of the office 1 000 and the member 2000A may be short, for example and / the 
communication range L2 of the office 1000 and the member 2000B ], Also when the light-receiving levels 
received in the optical receiving circuit 1200 differ greatly according to distance with a member, the light 
information from a member can be detected with sufficient accuracy. 

[0054]When the dynamic range of an optical receiving circuit is narrow, As it has two or more optical 
receiving circuits into an office and between each optical receiving circuit and two or more members was 
mentioned above to connecting with two or more optical fibers which became independent, respectively, 
Since an optical receiving circuit is ended with one piece and an optical fiber can also be managed with one 
by using the large optical receiving circuit of a light-receiving dynamic range, a lightwave transmission 
system can be constituted cheaply. 

[0055]Next, the optical receiving circuit by other embodiments of this invention is explained using drawing 6 . 
Drawing 6 is a block diagram showing the composition of the optical receiving circuit by other embodiments 
of this invention. 

[0056]In order that drawing 1 and identical codes may show identical parts, while omitting explanation of an 
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intersection, the focus in this embodiment is mainly explained. The feature of this embodiment is in the 
following three points. 

[0057]The 1st feature is in selection shift circuit 300\ The 2nd peak detection circuits 325 in selection shift 
circuit 300' differ in the 2nd peak detection circuit 320 shown in drawing 1 , and the 2nd peak detection 
circuit with reset constitutes them. 

[0058]The voltage currently held inside will be initialized and the 2nd peak detection circuit 325 with reset 
will perform peak detection operation again, if a reset signal inputs. Here, a reset signal is outputted to 
predetermined timing from the transmission equipment 1100 shown in drawing 4 , for example. From each 
member 2000A-2000B-2000C, as shown in drawing 5 , the optical receiving circuit 1 200 shown in drawing 4 , 
The burst data by which time sharing was carried out is received, and "1" level of the received light signal of 
the **** changes with distance between each member 2000 A-2000 B-2000C and the optical receiving 
circuit 1200. Then, the transmission equipment 1100 outputs a reset signal to the optical receiving circuit 
1 200 during the data non transmission after the end of the burst data transmitted from each member 
2000A-2000B-2000G. This reset pulse inputs into the 2nd peak detection circuit 325 with reset shown in 
drawing 6 . 

[0059]The 1st peak detection circuits 415 in threshold circuit 400' also differ in the 1st peak detection 
circuit 410 shown in drawing 1 , and the 1st peak detection circuit with reset constitutes them. The voltage 
currently held inside will be initialized and the 1st peak detection circuit 415 with reset will perform peak 
detection operation again, if a reset signal inputs. Here, a reset signal is outputted to predetermined timing 
from the transmission equipment 1 100 shown in drawing 4 , as mentioned above. 

[0060]By this composition, each peak detection circuit 325,415 is collectively reset by the time division 
transmission of burst data, and serves as ability ready for receiving from an optical small receiving level in an 
instant to an optical big receiving level. 

[0061]There is the 2nd feature in having constituted main amplifying circuit 30' by the differential amplifying 
circuit 32 while being provided with the bottom product correction circuit 500. The bottom product 
correction circuit 500 comprises the bottom detecting circuit 510 and the differential amplifying circuit 520. 
[0062]The bottom detecting circuit 510 detects the bottom product signal value which is equivalent to the 
signal of "0" levels among the output signals of main amplifying circuit 30'. The output of the bottom 
detecting circuit 510 is inputted into the positive input terminal of the differential amplifying circuit 520. The 
voltage equivalent to "Q" levels which the 1 st reference voltage circuit 420 outputs inputs into the inversed 
input terminal of the bottom detecting circuit 510. Originally, although both two inputs of the differential 
amplifying circuit 520 are the voltage equivalent to "0" levels and are translations which show the same 
value, they may improve with the noise voltage contained in "0" levels in the output signal of main amplifying 
circuit 30'. 

[0063]the differential amplifying circuit 520 detects the noise voltage ingredient contained in "0" levels at 
the time of no receiving light — this voltage component — the inversed input terminal of the differential 
amplifying circuit 32 of main amplifying circuit 30' — an input — it is cancellable by things. 
[0064]Therefore, the influence of a noise component can be canceled, it becomes possible to receive to the 
optical small receiving level governed with the noise voltage of a main amplifying circuit, and a dynamic range 
can be opened. 
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[0065]There is the 3rd feature in having had the 2nd level shift circuit 440 and the 2nd highest selection 
circuit 450 further into threshold circuit 400'. 

[0066]At the time of the usual optical reception, the 2nd highest selection circuit 450 chooses and outputs 
the voltage equivalent to "1" level which the 1st peak detection circuit 415 detected. And the threshold 
voltage Vth which threshold circuit 400' outputs is the midpoint voltage of voltage VL1 equivalent to "0" 
levels which the 1st peak detection circuit 415 outputs VH, and the 1st reference voltage circuit 420 
outputs. 

[0067]The 2nd level shift circuit 440 functions to it at the time of no receiving light. That is, the 2nd level 
shift circuit 440 is made to carry out the level shift of output voltage VL1 of the 1st reference voltage circuit 
only about 2 times [ of a noise level ] voltage delta VN. That is, the output voltage of the 2nd level shift 
circuit 440 serves as VL1+deltaVN. On the other hand, the output of the 1st peak detection circuit 415 
serves as voltage about a noise level at the time of no receiving light, and this is voltage smaller than 
deltaVN/2, for example. Therefore, the 2nd highest selection circuit 450 outputs output voltage 
VL1+deltaVN of the 2nd level shift circuit 440. At this time, the threshold Vth which threshold circuit 400' 
outputs is set to deltaVN / 2 (=(VL1 +deltaVN) (~VL1)/2). Since this voltage is the voltage about a noise 
level, it can maintain the output of the comparison circuit 40 at the time of no receiving light at "0" levels. 
[0068]Since the threshold Vth serves as a level of the half of a noise level when not taking the above 
composition, the comparison circuit 40 will carry out corrugating of the noise with this threshold, and in spite 
of being at the time of not receiving light, "0" or "1" false data will be outputted. Malfunction by a noise can 
be prevented now to it by having the 2nd level shift circuit 440 and the 2nd highest selection circuit 450. 
[006 9] Although the above explanation is only about a different point from the embodiment shown in drawing 
V, since it operates as shown in drawing 1 , it can make large the light-receiving dynamic range in an optical 
receiving circuit about the other point. 

[0070]According to this embodiment, the light-receiving dynamic range in an optical receiving circuit can be 
made large. 

[0071]It becomes ability ready for receiving in an instant from an optical small receiving level to an optical 
big receiving level. 

[0072]The influence of a noise component is cancellable. 
[0073]Malfunction by a noise can be prevented now. 
[0074] 

[Effect of the Invention]According to this invention, the light-receiving dynamic range in an optical receiving 
circuit can be made large. 



[Translation done.] 
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